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Backward Integration of a SL9 Type Comet
K. K. Yau, D. K. Yeomans, P. R. Weissman and P. W. Chodas
(JPL/Caltech)

The appearance of cornet Shoemaker-Levy 9 (SL9) has focused
interest on Jupiter’s capture mechanism of comets. The orbit of
SL9 presents us with a case study on the capture process. An
attempt to understand this type of orbit is made by following
the orbit of SL9 backward in time via a numerical integration.
The initial conditions were established from observations through
January 1994 using the JPL CMOD orbit determination program
developed by P. Chodas using a weighted least squares technique
(Yeomans et al., Asiron. J. 94, 189, 1987). Only nine of the
22 fragments of SL9 have enough observations for their orbit to
be well determined. For this numerical experiment, we selected
an initial orbit for the brightest fragment (Q) for our long-term
int egrat ion and we assumed the July 1992 disruption had no effect
on the fragment’s dynamic history. Initial conditions were varied
to give a number of possible cases. The present integrator uses
a variable step and order Adamsmethod (Krogh, Lecture Notes
in Mathematice 362, 22, 1972). The equations of motion include
perturbations duetoall nine planets, and a relativistic correction
term so asto be compatible with the planetary ephemeris. Due
tothe dose proximity to Jupiter, perturbations introduced by
Jupiter'soblateness (Anderson, in Jupiter ed. T. Gehrels, pp.
113-121,1976) and the four Galilean satellites (Lieske, Astron.
Astrophys. 56, 333, 1977) are taken into account. For the
accelerations introduced by Jupiter’s oblateness, only the zonal
harmonic terms with coefficients .J, and J4 have been considered.
Based upon our preliminary analysis, a number of possible pre-
disruption heliocentric orbits are presented.

Abstract Submitted for the 24th DDA Maeting, Kingsville, TX

Date Submitted Form Version 12/93

Run No. Sess.No. e
AAS Category No. FOR EDITORIAL USE ONLY
ORAL PAPER " 1POSTER PAPER

PAPER PRESENTED BY K K. YAuU
(Please Print, Must be First Author)

' SPECIAL INSTRUCTIONS:

MS 169 -237 WN

First Author's Address - Print Signatu?c f First Auther

Jexr Pro}umf;mh Lab

_ fesadena  CAGLI0]
E-mail: Kyau @ tomi-Spannasgov - _(§15) 3541443

Signature of Introducing Member,
if Author isaNonmember

ABSTRACT FEES
Payment, by check or meney order, enclosed with abstract: $40
7 Payment, by purchase order: $40*

All Payments and purchase orders must be made payable to AIP

. If youare paying by Purchase Order, you must complete the following section. ‘s-ou agree to pay $40
in partial support of the publication of the abstract in the Bulletin of the American Astronomica! Society.

Date _2-194-94 Ms 169-237
— Jet’ EQPU_ISIC;V\_LGLi
Signature orﬂhoﬁz:‘lAAgent Address
To be agsianea upon
P. 0.% rocep b Of invpica losadenc. , CA o9
Pavable to AP

INPORTANT: If your institution requires a purchase order to cover our billing (andallbranchesof the
U.S. government do), please include in the order the name of the journal, titleandauthor(s), and identity
of the meeting at which the abstracted paper was presented. Purchase orders shoutd be made out to:
AlP, Publication arrd Reprint Section, 335 East 45th St., New York, NY 10017, as the AIP wi!l hi!l on
our behalf.

Please submit origina abstract, ONE PHOTOCOPY, and hilling information to:

24th Meeting Abstract

Division on Dynamical Astronomy
Art Whipple

McDonald Ohservateory
University of Texas

Austin, Tx 78712-1083




